MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaumeHoBaHue 00pa3oBaTe/ibHOI NPOrpaMMbl: JKOHOMHKA H YIPaBJIeHHe HA IPeANPHITHAX
TeIJI03HePreTUKHU

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
TEILNIOMACCOOBMEHHOE OBOPYJ1OBAHUE INPEAIIPUATUHA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yacthb 00pa3oBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHHIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.06
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py. 7 cemecTp - 7;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 252 yaca

IUIAHY:
Jlekuuu 7 cemecTp - 48 yaca;
IIpakTHyeckue 3aHATHSA 7 cemecTp - 32 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanuu 7 cemecTp - 18 yacos;
CamocTrosiTesibHasi padoTa 7 cemecTp - 149,2 yaca;

B ToM uncJiie Ha KII/KP 7 cemecTp - 51,7 yaca;
HNnasa koHTakTHas padora 7 cemecTp - 4 yaca;

BKJIIOYAS:
TecTrupoBanue
KontpoabsHnas padora
KoJss1okBHYM
IIpome:kyTouHast aTTeCTAINS:

3amura KypcoBoro npoekra | 7 cemecrtp - 0,3 yaca;

IK3aMeH 7 cemectp - 0,5 yaca;

Bcero - 0,8 yaca
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Leab ocBOeHMS ITMCUMIIMHBI. M3YyY€HHE TEIUIOMAaCCOOOMEHHOIO 00OPYAOBAaHUS MPEANPUATUN
JUISL IOCJIEAYIOIIETO ero noadopa, pacueTa, IPOSKTUPOBAHUS M SKCILUTyaTalliH.

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHE OCHOBHBIX BHJOB U KOHCTPYKIUH TEIIIOMacCOOOMEHHOT0 000py10BaHHUs
OPeNnpUATH U PU3UYECKUX MPOILIECCOB, KOTOPHIE B HUX IMPOTEKAIOT;

- U3y4EHHE OCHOBHBIX TEXHOJIOIMUYECKHUX IPOLIECCOB U YCTAHOBOK, B KOTOPBIX UCIOJIB3YETCS
TEIIOMacCOOOMEHHOE 000pYI0BaHUE MPEANPUITUN;

- OBJIaJICHUE HaBbIKaMM IIPOBE/ICHNUS TEIUIOBBIX KOHCTPYKTUBHBIX U TMAPABINYECKUX PACUETOB
TEIIOMacCOOOMEHHOT0 000pyA0BaHUs IPETPHUATHIA,

- OBJIQJICHUE HABBIKAMH MIPUHSATHS, 0OOCHOBAHUS M 3alIUThl KOHKPETHBIX PEIICHUH MpH BIOOpE U
KOHCTPYHPOBAHUH TEIJIOMaCCOOOMEHHOTO 000PYI0BaHHUS.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHHs

I1K-1 Cniocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
JKCIUTyaTaIlid 0OBEKTOB
TEIUIOPHEPTETHKH U
TEIJIOTEXHUKHU

N/1-1nk-1 Cnocoben
UCIIO0JIb30BaTh HOPMATHBHYIO
JOKYMEHTAIUIO TIPU
pa3paboTke 00BEKTOB
TETUIOOHEPTETHKH U
TEIUIOTEXHUKH

3HATH:

- OCHOBHBIE TEPMUHBI, ONIPEACICHUS U
HNOHATHS (IPUMEHUTEIBHO K
TEIIOMACCOOOMEHHOMY 000PY10BaHHIO
IPENIPUATHI), OCHOBHBIE BUIbI
TEIUIOHOCUTENIEH, TPUMEHSIEMbIE B
TEIUIOMACCOOOMEHHOM 000pYJOBaHUH, UX
CBOICTBA U XapaKTEPUCTHUKHU.

YMETh:
- AHAJIM3UPOBATH U UCIIO0JIB30BATh
MH(OPMAIIHIO O HOBBIX TUIAX U
KOHCTPYKIUSAX TEIJIOMacCOOOMEHHOTO
000py10BaHus, IPUHLIMIIAX UX JeHCTBUS,
MCTOJaX UX PacucTa U MPOCKTUPOBAHU.

TIK-1 Crnocoben
y4acTBOBATh B
HpOGKTI/IpOBaHI/II/I nu
IKCIITyaTalui 00HEKTOB
TeHﬂO3H€pF€TI/IKI/I nu
TEMIOTEXHUKHU

N-2nk-1 [IpuarMaet yuactue
B pa3palboTke
MMPUHIMITHAIBHBIX CXEM U
000pyI0BaHUS /1151 0OOBEKTOB
TCIIJIOOHCPTCTUKHA U
TEIUIOTEXHUKH

3HATH:

- OCHOBHBIE METO/IbI pacyeTa
TEIIOMAcCOOOMEHHOT0 000PY/I0BaHUS
MPEIIPUATHI, BXOJSAIETO B COCTAB
00BEKTOB TEIJIOIHEPTETUKU U
TEIIOTEXHUKH.

YMETB:
- HCII0JIb30BaTh IIPOIPaMMBbI PACUETOB

XapaKTePUCTHK TEIIOMAacCOOOMEHHOTO
000pyIOBaHUs;

- paCCUUTBIBATE IPOLUECCHI CMCIICHUS B
CMECHUTEJIbHBIX TeIJIO00MEHHHUKAX U
anmapaTax BIaKHOTO BO3/yXa;

- IPOBOJIUTH MO00P PEKYNEPaTUBHOTO U
pEreHepaTHBHOTO TEIMJI00OMEHHOTO
000pyI0BaHUs, BHIITYCKaEMOTO
OTEUYECTBEHHBIMU U 3apYyOCKHBIMU
PENPUATHSIMHA, B COOTBETCTBHHU C MX

3




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHHUsI

(YHKIIMOHATIBHBIM Ha3HAYCHUEM U
TpeOyeMBIMU XapaKTEPUCTUKAMH, a TAKKE
IPOBOANTH TEIIOBBIE U THIPABINYECKUE
pacyeTsl TeII00OMEHHOTO 000PYI0BaHHSA
U €T0 OT/IEJBHBIX JIEMEHTOB;

- COCTAaBJIATH U PAaCCUUTBIBATHL YPABHCHUA
TEIIOBOTO OajaHca U TEIUIONepeaadn s
TEII000MEHHOTO 000py10BaHUS
Pa3IMYHOTO Ha3HAUCHHUS;

- paCCUUTBIBATH OCHOBHBIC PCIKUMHBIC U
KOHCTPYKTHBHBIE TTapaMeTphl
TETUIOUCIIOJIB3YIOIIETO
TEIIIOMacCOOOMEHHOTO 000PYIOBaHUS
(CYIMMIIBHBIX, BBITAPHBIX, IEPETOHHBIX
YCTaHOBOK, PEKTH(PHUKAMOHHBIX KOJOHH).

2. MECTO JUCUHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
DKOHOMHKA U YIpaBJeHUWE Ha NpPeanpusatusx TtemiosHepretuku (maisee — OIIOII), nanpaBieHus
noarotoBku 13.03.01 TermnosHepreTrka U TEMIIOTEXHUKA, YPOBEHb OOPAa30BaHMs: BhICIIEE 0Opa30BaHHE -

OaxanaBpuar.

Tpe6OBaHI/IH K BXOHBIM 3HAHUAM U YMCHUAM:
- 3HAThb IIpaBHJia BBIITOJIHCHU A ‘-IGpTG)KCfI

- 3HAaTb OCHOBbI TCPMOANHAMUKH, TeIIOMaccOOOMEHa 1 ruapora3oguHaMuKu

- 3HAaTb OCHOBLI TCXHOJIOTMHU KOHCTPYKIIMOHHBIX MaTCpHUaIOB

- YMCTH BBIIIOJHATE YEPTCIKU OCHOBHBIX 3JICMCHTOB KOHCTPYKIHUH ITPOMBIIIJIICHHBIX allllapaToOB

- YMCTb ONPEACIIATh U paCCUNTBIBATE PCIKUMBI TCUCHU A )KI/II[KOCTGI\/'I

- YMCTb paCCUYUTHIBATH TCIIOBBIC ITOTOKH, IIECPEAABACMBIC UCPEC3 PA3ACIIIIOINYIO KUAKOCTU CTCHKY
- YMCTb BBI6I/IpaTB MaTCpHrAJIbl DJIEMCHTOB KOHCTPYKIIMHU aIlliapaToB

Pe3ynbpTarsl 00y4eHus, MoyrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bupast Temioodmennoro | 15.5 7 8 - - - - - - - 7.5 - IlodzomogKa K neKyuiemy KOHmpoio:
o0opynoBaHus 1 IToBTOpenne maTepuana no paszaeny "Bunsl
o01ue NoaXobl K UX TETI000MEHHOT0 000PYI0BaHUs U 00LIHe
pacuery MOJIXO/IBI K UX pacueTy"
11 OcHOBHBIE BUJBI U 7.7 4 - - - - - - - 3.7 - Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
KHaCCI/Iq)I/IKaLH/IH IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJTbHOMY
TEIUI00OMEHHOT0 3amaHuio. B pamMkax paboTsl HE0OX0ANMO
000pynoBaHUS paccunuTaTh OCHOBHBIE TAPAMETPHI
TIPOMBIIIICHHBIX TETI00OMEHHHKA, BEIOPATh €ro KOHCTPYKIHIO,
HpeANpUSTHI a TaKXKe MPOAYMAaTh TEXHOJIOTHUECKYIO CXEMY, B
1.2 Buaer 1 MeTob! 7.8 4 - - - - - - - 3.8 - KOTOPYIO MOXET OBITh BKITFOUCH
pacdera paccunThIBaEMBIi TETNIOOOMEHHBIH anmapar.
TEIIIOMacCOOOMEHHOTO KypcoBoii mpoexT npegycMaTpiBaeT pac4eTHO-
o0opynoBaHus MOSICHUTEIILHYIO 3aITHUCKY C pacueTaMy U

rpaduyeckyo 4acTb. B 3aanue BXoauT pacuer
CJIEIYIOLIMX MTOKa3aTele: TeIUIOBO MOIIIHOCTH
anmnapaTa, HeM3BECTHBIX BEJIMYMH TEILIIOBOTO
Oamanca, k03¢ (hUIIeHTa TEIUIONepeIauH,

3¢ PEKTHBHOCTH TETIOOOMEHHOTO arapara,
TEMIIEpaTypHOT'0 HANIOPB, IJIOMIAAN
MIOBEPXHOCTH TEIJIO00MeHa: TpeOyeMoi u
JIeCTBUTENLHOM, KOMIOHOBKA KOHCTPYKIIHH,
naJIeHNe JaBJIeHUH 110 TETUIOHOCHUTEISIM 1
3aTpaThl AIEKTPUUECKOI MOLIIHOCTH Ha X
MPOKAYKY

Iloozomoexa Kk KOHmMpoNbLHOU padome:
W3y4yenue MaTrepuaios 1o pasneiny Buasl
TEMJI000MEHHOTO 000pYyIOBaHUS B 00IIHeE
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MOJIXO/IBI K UX PAcyeTy W MOATOTOBKA K
KOHTPOJILHOM padoTe

Camocmoamenbhoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"Buasl TeII000MEHHOTO 000pyIOBaHUS H
oOmme moaXoabI K UX pacuery”

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpMEHTHUPOBAHBI Ha PEIICHNS MIUHN3aa4 110
paszaeny "Bumsl TemiooOMeHHOTO
000pyI0BaHUS U OOIIHME TOAXOIBI K UX
pacuery". CTyeHThl He0OOXOIUMO MMOBTOPUTH
TEOPETHYCCKHIA MaTepHa, pa3oopaTh MPUMEPHI
pEeIlICHHs aHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueThl 10 BApUAHTY 3aaHMsI U CIICNIATh
BEIBOJIBI. B KadecTBe 3aaHUs UCTIONB3YIOTCS
3a1a4uu, pa3dupaeMble IpenoaaBaTeneM Ha
MPAaKTUICCKUX 3aHATUIX

H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOB:

[1], 5-51
[2], 142
[4], 6-19

Tennonepenaromivie
YCTaHOBKH

74

23

20

31

2.1

Pexyneparusuble
TEII00OMEHHBIE
anmaparsl

36

12

12

12

2.2

PereneparuBHeble
TETIIO0OMEHHBIE
anmaparsl

14

11

2.3

CMecuTenbLHbIE
TENI000OMEHHUKHA

24

Ilodzomoska Kypcosozo npoexkma: Kypcosoii
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIBHOMY
3ananuio. B pamkax paboTsl HEOOXOAUMO
paccuuTaTh OCHOBHBIC TTAPAMETPHI
TEIUI00OMEHHUKA, BEIOPATh €ro KOHCTPYKIIUIO,
a TaKKe MPOIyMaTh TEXHOJIOTHIECKYIO CXEMY, B
KOTOPYIO MOXET OBITh BKITFOUCH
pacCYUTHIBACMBII TETNIOOOMEHHBIH aImapar.
KypcoBoii mpoekT mpeaycMaTpuBaeT pacueTHO-
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu
rpaduyeckyro yacTh. B 3amaHue BXOAUT pacyeT
CJIEIYIOLIMX MTOKa3aTeNei: TeIIOBOH MOIIHOCTH
amnmnapara, HECM3BECTHBIX BEJIMYNH TCIIJIOBOT'O
Oananca, kodpdunrenrta Teronepeaayu,

3¢ HeKTHBHOCTH TETIIOOOMEHHOTO anmnapara,
TEMIIEPaTYPHOTO HAIOPB, IUIOIIAH




MOBEPXHOCTH TEIJIO00OMEeHa: TpeOyeMol u
JIefICTBUTENILHON, KOMIIOHOBKA KOHCTPYKIIUH,
MaJIcHue JaBJICHUH MO TETNIOHOCUTENIAM U
3aTpaThl AEKTPHUIECKOI MOITHOCTH Ha UX
MPOKAYKY
Ilooz0mogKa K meKyuiemy KOHmpoJio:
IToBTOpEHNE MaTepuana Mo pasaety
"Temonepeaaroniie ycTaHOBKH'"
Ilo020moeKa K KOHmMPOIbHOU padome:
W3yuenne MaTepuaoB Mo pasaeiy
Tennonepenaronye yCTaHOBKH U ITOATOTOBKA K
KOHTPOJIBHOII paboTte
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa o pasery
"Temnonepenaroniye yCTaHOBKH"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pazzeny "Temnonepenaromue
yctaHoBKH".CTyIeHTE HEOOXOANMO MTOBTOPUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
peIIeHNs aHAJIOTHYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHMs U CIIENaTh
BBIBOJIBI. B KauecTBe 3aaHus UCTIONB3YIOTCS
3a1a4uu, pa3dbupaeMble IpenoaBaTeneM Ha
MIPAKTUYECKUX 3aHATUAX
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], 13-104, 146-165
[2], 152-171

[3], 12-73

[4], 20-57

[6], 11-27

3 Temmoncnop3yomme 39.5 15 10 145
YCTaHOBKH
3.1 BelnapHble yCTaHOBKH 12.8 6 3 3.8
3.2 | CymnnpHble ycraHoBku | 12.7 5 3 4.7
3.3 [leperonnsie u 14 4 4 6

peKTU(UKAITMOHHBIE

Iloozomoexa k mexyuwiemy KOHmpoaio:
IToBTOpEeHue MaTepuana 1no pasaeny
"TemIoncroap3yIoNe YCTAaHOBKH'"
Ilo020moexa Kk KOHMPOILHOU padome:
M3yueHue MatepuasnoB 1o pazaeny
Temnoncnonp3yronye YCTAHOBKH U TTOJITOTOBKA
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YCTaHOBKH

K KOHTPOJIbHOW padoTte

Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny

"T eTIONCIONIB3YIONIIE YCTaHOBKH'"
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszneny "Temmonepenaromue
ycraHoBKkH".CTyJeHTH HEOOXOAUMO TOBTOPUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh NPUMEpEI
peuICHUA aHAJIOTUYHBIX 3aJia4. [IPOBECTU
PpacyeThl 10 BApHUAaHTY 3aaHus U CACTIaTh
BBIBOJIBL. B KauecTBe 3a1aHUS UCIIOIB3YIOTCS
3a7a4u, pa3dupaeMble TIpero/aBareyieM Ha
MPaKTUYCCKUX 3aHATHUAX

H3yuenue mamepuanog iumepamypubix
UCIOYHUKOG:

[1], 104-142, 166-258

[2], 177-240
[3], 88-225
4 CrienabHbIE BOIPOCHI 15 2 - 2 - - 11 - CamocmosamensbHnoe usyuenue
4.1 BcnomMorarensHoe 7 2 - 1 - - 4 - meopemuyueckozo mamepuana: Vzyuenue
obopynoBanue JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
TEIUIONCIIONB3YIOIINX "CrieriabHbIE BOIPOCH!"
ycraHoBok. [Tondop H3yuenue mamepuanog 1umepamypHbix
OCHOBHOTO U UCIMOYHUKOG:
BCIIOMOTaTEIBHOTO [3], 74-87
000py10BaHHSI. [5], rmaBa 25
4.2 MukpokaHaJlbHbIE 8 - - 1 - - 7 -
TETIIO0OMEHHBIE
anmaparsl
OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcogoit mpoext (KIT) | 72.0 - - - 16 0.3 51.7 -
Bcero 3a cemecTp 252.0 48 - 32 16 0.8 115.7 335
Hroro 3a cemectp 252.0 48 - 32 18 4 0.8 149.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Buowi mennoobmentozo obopyoosanus u oduue nooxoosl K Ux pacyemy

1.1. OcHOBHBIE BUIbI U KJIaccU(UKALUSA TEIIOOOMEHHOTO 000PYA0BaHMSI TPOMBILIUIEHHBIX
HIPEANPUITUI

Tennonepenaromuye M TEIUIOMCIONB3YIOIIKME YycTaHOBKU. Kiaccugukanus TemiooOMeHHBIX
anmnaparoB I10 MPUHIUIY AEUCTBUA (pPEKYIEpaTUBHbIE, PETEHEPATUBHBIE, CMECUTEIBHBIE), 110 BUAY
B3aMMHOTO IBM)KEHUS TEIIOHOCUTENEN (IIPSAMOTOUHBIE, IEPEKPECTHOrO TOKA, IPOTUBOTOYHBIE), IO
Ha3HAYeHUI0. Annaparbl NEPUOJAWYECKOTO M HENPEPBIBHOIO JEHCTBUA. TEIUIOHOCHUTENH, HX
CBOWCTBA W XapaKTEPUCTHKH, OPHEHTUPOBOYHbIE 3HA4YEHUs KOI(P(UIMEHTOB TEMJI00TAauH,
paboune Temmeparypbl M JaBieHHUS. PekoMeHIyemble CKOPOCTH JIBUJKEHUS OCHOBHBIX
TEIUIOHOCHUTEJIEH B TEIJIOOOMEHHBIX anmaparax..

1.2. Bupl 1 METO/IbI pacyera TeIIoMaccOOOMEHHOT0 000pyI0BaHUs

Buasl  pacueta  TEINIOOOMEHHUKOB:  TEIUIOBOM  KOHCTPYKTHBHBIH,  [OBEpPOYHBIH,
THJIPABIUYECKNH, MPOYHOCTHOW, TEXHUKO-dKOHOMHUYecKui. Kiaccmpukamumst MeTomoB pacdera
TEINIOOOMEHHBIX  anmnaparoB. (OCHOBHbIE MHXXEHEPHbIE METOJbl pacueTa TEeIIOOOMEHHBIX
annaparoB. OnTuMu3anMs KOHCTPYKTUBHBIX W PEXKUMHBIX MapaMeTpoB IIpU  pacuere
TEIIOMAacCOOOMEHHOI0 000PY0BaHUS. .

2. Tenaonepedarowjue YCmanosKu

2.1. PexynepaTuBHbIe TEIUIOOOMEHHBIE alllapaThl

PexyneparuBHbIe TEMNIOOOMEHHBIC ammaparbl, WX KIacCH(PHUKAIMI, Ha3HaYeHHEe H 00JacTh
npuMeHeHHus. OCHOBHBIE KOHCTPYKIMH: KOXYXOTpYOHBIE, CEKIHMOHHBIE TEIUIOOOMEHHUKH,
TEIUIOOOMEHHUKH C OpeOpEeHHBIMH TPyOamu, IUIACTHHYATHIC TETUIOOOMEHHUKH, WX BHUJIBI,
3MEEBUKOBBIE U  CHUpPAJbHbIE  TEMIIOOOMEHHUKH. (CXEeMbl  OTHOCUTENIBHOTO  JIBUXKCHHS
tTerioHocutened. Pacnpenenenne Temmeparyp B Tpy0ax W KaHalaxX —TEIJIOOOMEHHMKOB.
O¢pdexkTnBHOCTH TEMI000MEHHUKOB. [locnenoBaTenbHOCTh TEIIOBOTO KOHCTPYKTUBHOI'O pacyera
TeriooOMeHHuKa. OCOOEHHOCTH pacueTa TEIUIOOOMEHHUKOB C  (Da3oBBIMH  Iepexoiamu
TerioHocuTess. OCOOEHHOCTH pacyera TeII00OMEHHMKOB B Cllyyae 3aBUCUMOCTH Ko3(dduuumenra
TEIUIOOTa4l OT TEMIIepaTypbl IOBEPXHOCTH TemiooOMeHa. TemnooOMeHHbIEe ammaparbl ¢
opeOpeHHeM IOBEpXHOCTU. TexHojmoruu opeOpeHus. XapakrtepucTuku pebep. Pacuer
TEMI000MEHHUKOB ¢ opedpeHueM. PekynepaTtuBHble TEIIIOOOMEHHUKN MEPUOINYECKOTO ACHCTBHUSL.
TemmneparypHble Trpaduku M pacdyeT pEeKyNepaTUBHBIX TEIUIOOOMEHHUKOB IEPUOANYECKOTIO
neiictBus. TemnoBble TpyObl. TeruiooOMeHHBIE ammapaTbl Ha TEIUIOBBIX TpyOax. MeTosl
MHTEHCU(UKALIMY TEIIO0OMEHA B PEKYIEPATUBHBIX TEIIIO0OMEHHUKAX..

2.2. PerenepatuBHbIE TEMJIO0OMEHHBIE alapaThl

PerenepaTuBHble TEMI00OMEHHBIE ammaparbl, O0ONACTh HMX HNPHUMEHEHUS, KOHCTPYKLIUHU MU
npuHIUN  aedcTBus. [IperMyiecTBa W HEJOCTATKH PETEHEPATHBHBIX TEIUIOOOMEHHUKOB TI0
CPaBHEHHIO C PEKyINepaTUBHBIMU. TerIoOOMEHHUKH C HEMOJBHMXHON M IMOJBMKHON HacaJKaMH.
Buapsl mpuMeHsieMbIXx Hacalok. V3MeHeHWe TemmepaTyp B HAcagke pereHepaTHBHOTO
terioooMenHuka. Koadduument axkymynsauuu Hacagku. TemaoBoil pacueT pereHepaTHBHBIX
Ter1000MeHHUKOB. Bunbl TemiooOMeHa B perenepatope. Pacuer ko3dduirienta temnonepeaayu B
pereneparope. TemmeparypHublii ructepesuc. CpaBHEHHE TEMIOBOH ASPPEKTUBHOCTH PabOTHI
pere’eparopa M pekyneparopa. BiusHue xapakTEepHCTHK HACAJKH Ha TEIJIOBYIO d(PPEKTUBHOCTH
pereneparopa..

2.3. CMecHuTeIbHBIE TETUIOOOMEHHUKHA
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CMecuTenbHbIE TEIUIOOOMEHHBIC ammaparbl. [IpuHOUN AeicTBus, OOJACTH TPUMEHEHUS U
KOHCTPYKIIUM CMECHUTENIbHBIX TemIo00OMeHHUKOB. [losible, HacajodHble, NEHHBbIE CKPyOOepBhI.
CMmecHuTenbHbIE TEIUIOOOMEHHMKHM CO B3BEIIEHHBIM ciioeM Hacagku. CkpyOOepsl Benrtypwu.
KonrtaktHeie amnmapatel ¢ aktuBHOM Hacankor (KTAH). HWcnaputenun u KOHAEHCATOPHI
cMecuTenbHOro  Tuma. OpocCHTENbHBIE Kamepbl IEHTPAIbHBIX  KOHIMIMOHEPOB. Pacuer
CMECHUTENBHBIX TEIUIO0OMEHHUKOB. JluarpamMma «dHTanbnus-Baarocoqepxxkanue» (H-d) Bmaxnoro
Bo3ayxa. OCHOBHBIE Tporiecchl 00paboTku Bo3myxa B H-d mmarpamme. Ilporeccer oOpaboTku
BO3[lyXxa B MpPSIMOTOYHBIX M TMPOTUBOTOUHBIX CKpyOOepax. TemnoBoil OanaHC CMECUTEIBHOTO
anmapara. [locTpoeHue mporecca HW3MEHEHHs] COCTOSHHUS BO3AyXa B  CMECHUTEIHHOM
teruiooOMeHHuke. CpeaHssi pa3HOCTh TemImeparyp B  CMECHTEIbHOM  TEIJIOOOMEHHHKE.
Koadduuumentsr Temonepesayd B CMECHTENBHBIX TEIUIOOOMEHHUKaX. KoHaeHcalmoHHbIe
TEIUIOOOMEHHUKH ISl TJyOOKOM YTHJIM3AallMM TEIUIOTHI BJIAXKHBIX Ta30B: MPOAYKTOB CTrOpPaHUA,
BEHTWISIIUOHHBIX BBHIOPOCOB, OTPaOOTaHHOIO CYIIMJIBHOTO AareHTa; KOHCTPYKLWH, TNPUHIIUI
neiictBus, Meronbl pacuera. CucTeMbl OOOPOTHOTO  BOJOCHA0XXEHHUS  MPOMBIIIICHHBIX
npeanpusThii. BeHTunsTOpHBIE, OameHHble, aTMOC(hEpHBIE W paauaTopHble TpamupHu. Hx
KOHCTPYKIIMU U cpaBHEHHUE. MeToAbl U 0COOGHHOCTH pacyera rpaJupeH. AmmapaThl BO3AYIIHOTO
OXJIAXK/ICHUSI. .

3. Tenzzoucnozzwwomue YCmaHo6KuU

3.1. BoimapHble yCTaHOBKHU

BeimapHble, onpecHUTENbHbIE, KPUCTAIM3ALMOHHBIE U HUCIAPUTEIbHBIE YCTAaHOBKM, HX
Ha3Ha4Y€HHe, BUJbl U IPUHLHUI AeicTBUsI. OCHOBHBIE KOHCTPYKIIMHU BBIMAPHBIX anmnapaToB. Pu3nKo-
XUMHUYECKHE M TEPMOIAMHAMUYECKHE OCHOBBI IIPOLIECCOB BBINAPUBAHMS M KPUCTALIM3ALMH.
CaolicTBa pacTBOpOB. TeIIOBBIE CXEMbI BBINAPHBIX U ONPECHUTENBHBIX YCTAaHOBOK, METOAMKA
pacuera. MaTepuaibHbli U TeIIOBOW OanaHcel. TemmepaTypHble aenpeccud. Pacnonaraemas u
110JIE3HAsl PAa3HOCTU TEMIIEPATYp U €€ PaclpeaesIeHUE 110 CTYNEHSIM MHOTOCTYIIEHYaTON BbIIApHOMN
ycTaHOBKM. OCOOEHHOCTM pacueTa TIpelolMx Kamep. BbimapHbele ammapaTsl aanabaTHOTO
BCKMITaHUS. Anapatkl MOTpy>KHOro ropeHusi. O61acTb UX NPUMEHEHUS. .

3.2. CymuiibHbIE YCTaHOBKH

CymmnbHble ycTaHOBKH. [ToHsATHE 0 poriecce cymku. Buabl cymkn marepuanoB. CymnibHbIE
YCTAHOBKH, MX KOHCTPYKLIMHU W NMpHUHIUN AeicTBus. CymmibHble areHThl. POpMBbl CBSA3M BIIATH C
marepuaiioM. Knaccudukanus BIaXHBIX MaTepUalOB M MPUHIUIHAIBHBIE CXEMBI YCTAHOBOK JIJIS
ux cymkd. OCHOBBI KMHETMKM M JUHAMUKM CymIKd. [lepBblii M BTOpOW NEpUOIBI CYIIKH
MaTepHuajioB. PaBHOBECHOE W KPUTHUYECKOE BJIarocojiepkanne. MeToapl pacyeTa BpeMEHH CYIIKH B
ee IepBOM U BTOPOM Iepuojax. TerioBol M MaTepuanbHbIil OajaHC KOHBEKTHBHOM CYIIMIBHOMN
ycraHoBkH. Iloctpoenue mpouecca cymku B H-d aumarpamme BnaxkHoro rasza. CrocoObl
MHTEHCU(UKAIIMY TPOIiecca CYIIKH..

3.3. [leperonnsle 1 peKTU(PHUKAIIUOHHBIE YCTAHOBKHU

[Teperonnsie U pekTU(UKALMOHHBIE ycTaHOBKH. KOHCTpyKIMu U npuHImn aeiictBust Gusnko-
XUMHUYECKHE U TEPMOJMHAMUYECKHE OCHOBBI IPOIECCOB NMEPErOHKHM M pekTUuKauuu. Buabl
cMeceill KUIKUX KOMIIOHEHTOB. MieanbHble cMecu. 3akoH Payns. @a3oBble 1uarpaMMbl COCTOSIHUS
cMecel KHAKOCTeH, HX mocTpoeHue. Aseorponus. IIpoctas u HempepelBHas NEpErOHKA.
VYpaBHeHue npoctoil neperonku. OCHOBBI KHHEMAaTHKH MaccooOMeHa. MaTepHallbHbIA U TEIIOBOU
OanaHc peKTU(UKAIMOHHONW KOJIOHHBI. PrermoBoe uucio. Paboune AMHUM peKTU(HUKALNOHHON
KOJIOHHBI. OmpefiesieHne 3aTpaT dHEPruu Ha pas3/ielieHHue cMecH B KosloHHe. OmnpeneneHue ducia
TapeJIoK B KOJIOHHE..

4. Cneyuanvhble 80npOChHI
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4.1. BciomorarenbsHoe 000py10BaHKE TETIIOUCIIONB3YIONNX yCTaHOBOK. [10100p OCHOBHOTO 1
BCIIOMOT'aTeIbHOTO 000PYI0BaHHUS.

OcHOBHBIC BHJIBI M Ha3HAUE€HUE BCIOMOTATEeNLHOrO 00OpyaoBaHus. Ha3sHaueHHe M OCHOBHBIE
BU/IBI KOHJICHCATOOTBOAYMKOB, MPUHIMIT JeicTBUs. OOOpynoBaHue A MEpeMeIIeHUs] Ta30B U
KHUJIKOCTEH, €ro BUIBI M XapakTepUCTUKH. BrIOOp BcrmomorarenbHOro obopynoBanus. OCHOBBI
noabopa M pacueTa craHaaptHoro odbopynoBanus. [lopsmok BeIOOpa 000pyI0BaHUS U3 KaTaIOTOB.
[ToBepoYHBIil pacyeT TEIIoMaccoOOMEHHOT0 000PYIOBAHHUS. .

4.2. MukpoKaHaJIbHBIC TEIJIOOOMEHHBIC armapaThl

O6nacty MpUMEHEHUsT MUKPOKAHAJIBHBIX YCTPOMCTB: YCTPOMCTBA ¢ M 0€3 MEpPEeHOca TEIIOTHI.
Oco0eHHOCTH MHUKpPOKAHAJIbHBIX TEXHMYECKHUX YCTPOMCTB M MPOLIECCOB B HHUX. XapaKTepHbIE
3a/1a4¥l TEIUIOOOMEHA MPU TEYCHWH B MHUKpPOKaHAIaX: BIUSHUE TETUIOMPOBOIHOCTH XUIAKOCTU U
CTEHKM BJOJIb OCH KaHaja, BIMSHUE TEPMUYECKOTO CONPOTUBICHHSI CTEHKH. OnTUMH3aIUs
MUKPOKAHAIBHBIX TETUIOOOMEHHUKOB. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. PacueTbl pU3NKO-XMMHUUYECKUX CBOWCTB PACTBOPOB coiiel. OnpeseneHue TeMrnepaTypHbIX
JIETIPECCHI;
2. Iloctpoenue Ga3zoBBIX AHATPAMM H JHArPaMM paBHOBECHS IS )KUAKUX CMECEH;
3. Pacuer rpetoieil kKamepsl BHIITAPHON YCTaHOBKH;
4. OmpeieNieHUE YUCIIa TCOPETUIECKUX TapeIoK B PEKTU(DHUKAIIMOHHOW KOJIOHHE;
5. TernnoBoii pacyeT CMECUTENBbHBIX TEeIII000MeHHUKOB. CKpyOOepsl;
6. Bmaxxusiit Bo3ayx. H-d-auarpamma BiaxkHOTO BO31yXa;
7. CymuiipHble yCTaHOBKU. TerioBoi u MarepuasnbHblil 0anaHc. PacueT KHHETHKH POLIECCOB
CYILIKH B IEPBOM IIEPUO/IE;
8. Pacyer Tenno0OMEHHMKOB METOJIOM CPEIHErO0 JIOTapu(PMUIECKOr0 TEMIIEPATyPHOT O
Hamopa;
9. Konpencaropsl. Pacuer 1o 3o1am;
10. Meroa 3¢ dekTUBHOCTH — YKClia €IMHUL IEPEHOCA;
11. Pacuer Tenao0OMEHHUKOB ¢ OpeOpeHueM;
12. OcHOBHBIE COOTHOIIIEHUS I pacueTa MpoIeccoB TEMI000MeHa U THAPOIMHAMUKH B
TEIIO0OMEHHBIX ammapartax. Y paBHEHHUs TEIJIOBOTo OanaHca U TerIonepeayy;
13. Pactipenenenue temneparyp B TEIJIO0OMEHHUKAX;
14. PacueT MHOIOKOPIIyCHOH BBIITapHON yCTaHOBKHU.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

AyoumopHvie KoOHCYIbmauuy no kypcogomy npoekmy/pabome (KIIP)

1. KoHcynpranuu HampaBleHbl Ha BBIIOJHEHHE pa3lie]loB KypCOBOTO MPOEKTa MO
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYNbTAllMM pa30uparoTcs HauOoliee BaXKHBIE YAaCTH PACUYETHBIX 3aJaHUil pasjena
"Buasl TermmooOMeHHOTO 000pYyI0BaHUS U O0IIIKE MTOAXOBI K HX pacdery"

2. Koncynbranuu HampaBlieHbl Ha BBINIOJHEHUE pa3/ie]IOB KypCOBOTO TMPOEKTa TOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYNbTallMM pa30uparoTcs Hamboyiee BaKHbIE YacTH PACUYETHBIX 3aJaHUil paszzjena
"Temnonepenaronme yCTaHOBKH"

Ipynnosvie koucyromayuu no pazoenam oucyuniunvl (I'K)
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1. OOcyxnaeHue MarepHajoB Mo Keiicam paznena "Bunusl TeriooOMeHHOro o0opynoBaHus U
o01re moaxoapl K UX pacuery"
2. OOcyxIeHne MaTepralioB 1o KelicaM pasjena "Teruionepenaroniye yCTaHoBKH'"
3. OOcyxaeHne MaTepuasoB Mo Keicam pazzena "Temoncnonap3yronme ycTaHOBKU"
4. OO6cyxaeHue MaTepualioB o Keiicam pazzaena "CrenuanbHbie BOMPOCH”
Hnousuodyanvrvie KoHcyiomayuu no Kypcosomy npoemy /padbome (MKKII)
1. Koncynpranuu npoBoasTcs 1o pasjeny "Buisl TemnooOMeHHOro 000py10BaHUs U 0011e
MOJX0/Ibl K MX pacuery"
2. Koncynbranuu npoBoasTces mo pasaeny "Teronepenaroniiue yCTaHOBKH'"
3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
7 Cemectp
Kypcogoii npoext (KIT)
Temsbl:

- Pacuer pexynepaTuBHOT0 TEIIOOOMEHHOTO arnapaTa
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henensa

1-8

9-12

13-14

15

3aueTHas

Paznen
KypCOBOI'O
MPOEKTA

1

2

3

4

3ammura
KYpPCOBOTO
IIPOEKTa

O6Bem
paznena, %

30

30

10

30

BrimomaenHbIN
00BeM
HapacTarouuM
uroromM, %

30

60

70

100

Howmep pasnena

Pazgen KYpPCOBOI'O ITPOCKTA

1

TeroBoli pacyer

KOMIIOHOBOYHBIN 1 TMAPABINYECKHN pacyeT

IMoaroroska PII3

2
3
4

IToaroroBka ueprexei
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCLUILIUHEI (B

O1neHo4HOE CPEICTBO
(TN 1 HAUMEHOBAaHUE)

3annaHupOBaHHBIEC PE3yabTaThl 00yUEHUs IO JUCIUIUINHE Komst
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneiiom 1) HWHJIUKAaTOPOB 1.3.1)
11234
3HaTh:
OCHOBHBIE TEPMHHBI, ONIPEICICHUS U OHATUS (IPUMEHUTEIBHO K TectupoBanue/Tect Nel
TEIIOMAacCOOOMEHHOMY 000PYAOBAHUIO MPEANPUSITHI), OCHOBHBIE N1 + |4 «Kitaccuukanus TernaooOMeHHOTO
BU/JIBI TEIUIOHOCHUTENICH, IPUMEHIEMbIE B TEINIOMAacCOOOMEHHOM ALk o0opynoBanus. OCHOBHBIE OIPEICICHUS
000pYJIOBaHUH, X CBOICTBA M XapaKTEPUCTUKU Y TIOHSATHSD
OCHOBHBIE METO/IbI pacueTa TerIoMaccoOOMEHHOTO 000pyI0BaHUS Konnoksuym/KomnnokBuym «OCHOBBI
HpCZIHpI/ISITI/IfI, BXOOAIICTO B COCTAaB 00BEKTOB TCIIJIOOHCPICTUKHU U I/I,Z['ZHK-l + + + + IIPOCKTUPOBAHUS U pacycTa
TETUIOTEXHUKHU TEMI000MEHHBIX alnapaToB)
Ymersb:
aHAJM3UPOBATH U MCIIOJIB30BaTh HH(OPMAIIHIO O HOBBIX THUIAX U Komnoksuym/KomnokBuym «OCHOBBI
KOHCTPYKIHUSAX TEIJIOMacCOOOMEHHOT0 000pYAOBaHUS, TPUHILIAIIAX UX W-1nk-1 + |+ | + MIPOEKTUPOBAHUS U pacueTa
JEMCTBHSI, METO/IaX X PacyeTa U NPOEKTHUPOBAHMUS TEIJIOOOMEHHBIX aNIapaToBy
paccUUTHIBATh OCHOBHBIE PEXKUMHBIE M KOHCTPYKTHUBHBIE ITapaMeTPhI Konrtponsnas padora/KoHtponabHas
TEIJIOMCIIOJIB3YIOLIET0 TEMIOMAcCOOOMEHHOT0 000PYOBAHHUS VT-2mc + + 14 pabota Ne2 «Pacuer BbIIapHBIX,
(CYIIMIBbHBIX, BBIIAPHBIX, IEPETOHHBIX YCTAHOBOK, PEKTU(UKAIIMOHHBIX ' CYUIMJIBHBIX U TIEPETOHHBIX YCTAaHOBOK)
KOJIOHH)
COCTaBJISATh M PACCUMTHIBATh YpaBHEHHUs TEIJIOBOTO OanaHca U Komnoksuym/KosmnokBuym «OCHOBBI
TEIUTOTIEPEIavuu I TeIJI000MEHHOTO 000PYI0BaHUS PA3IMYHOTO W I-2mk-1 + | + | + | + | OpOEKTUPOBaHUS U pacyeTa
Ha3HAuYeHUs TEIJIOOOMEHHBIX aINIapaToBy
MIPOBOAMTH 110A00P PEKYNEPATUBHOIO U PETEHEPATUBHOTO KonTponbhas padora/KonTponbHas
TEII00OMEHHOT0 000PYI0BaHHUS, BBIITYCKAEMOT'0 OT€YECTBEHHBIMU U pabota Nel «PacueT pexyrnepaTuBHBIX
3apyOeKHBIMU PEIIPUITUSIMH, B COOTBETCTBUU C UX V-2 + | 4 TEMI000MEHHUKOBY»
(GYHKIMOHATBHBIM Ha3HAYCHUEM U TpeOyeMbIMU XapaKTepUCTUKAMU, a '
TaK)Xe MPOBOAUTD TEIUIOBBIE U THIPABINYECKUE PACUEThI
TEII000MEHHOr0 000PY/I0OBAHHUS M €T0 OTJEIbHBIX 2JIEMEHTOB
pacCYMTHIBATh MPOLECCH] CMEIMIEHNS] B CMECUTEIbHBIX NI-2mx-1 + | + TectupoBanue/Tect Ne2 «Ilapamerpsl
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TEIJI00OMEHHUKAX U allraparax BJIAXKHOTO BO3/1yXad

BJIAJKHOI'O BO3AyXa»

HCIIOJI30BATh IIPOrpaMMbI paCYCTOB XaPAKTCPUCTHUK
TEII0MacCOOOMEHHOIO O60py,HOBaHI/IH

NI-2nk-1

Komnoksuym/KomnokBuym «OCHOBBI
NPOEKTUPOBAHUS U pacyueTa
TEMJI000MEHHBIX allapaToBy
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Konrponbnas padora Nel «Pacyer pekynepaTHBHBIX TEINIOOOMEHHUKOBY (KoHTponpHas
pabora)
2. Konrtponbnas padora Ne2 «Pacyer BbIapHBIX, CYIIUIBHBIX U MIEPETOHHBIX YCTAHOBOKY
(KonTpoawsHas pabora)
3. Tect Nel «Knaccudukanus temnoodMeHHoro o6opyaoBanusi. OCHOBHBIE ONPEICICHUS U
nousatus» (TectupoBanue)
4. Tect Ne2 «Ilapamerps! Bnaxxnoro Bo3ayxa» (TectupoBanue)

Dopma peanuzauuu: CmemanHas Gopma
1. KonnokBuym «OCHOBBI IPOEKTUPOBAHUS U pacyeTa TEIII00OMEHHBIX alnapaToB
(KomnokBuym)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.
bambHO-pedTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBJIIETCS IPUIIOKEHNEM b.

4.2 TIpoMe:KyTOUYHASI ATTECTAIUS 110 TUCHHUIIHHE

Orzamen (Cemecmp Ne7)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW COCTaBJsIrOIUX. B
MPUJIOKEHUE K TUTJIOMY BBIHOCUTCS OLIEHKA 32 7 CEMECTP M 32 KypCOBOM MPOEKT

Kypcosoii npoexm (KI1) (Cemecmp Ne7)
OneHka 3a KypcoBOW MNpOEKT ompexaensiercss B coorBerctBuu ¢ [lonmoxennem o OaiibHO-
peiituHroBoi cucreme ans cryaeHtos HMY «MOW». B mpunokeHue K IUILUIOMY BBIHOCHUTCS
OILICHKA 3a 7 CEMECTp M 3a KypCOBOU IPOEKT

B numnioMm BBICTaBIsAE€TCA OILEHKA 3a 7 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. ITpoMbInIIeHHBIE TETNIOMACCOOOMEHHBIE MTPOLIECCHl U YCTAHOBKHU : YUEeOHUK Ul BY30B IO
cneunanbHocTd "[IpombinuieHHast Terosnepretuka” / Pen. A. M. baknacros . — M. :
Oneproarommsaar, 1986 . — 328 c.;

2. TennmosHepretuka u TemiorexHuka: Ku.4. [IpombliieHHas TEIIO9HEPTeTHKA U TeIUIOTEXHUKA :
cnpaBouyHuK / A. M. baknactoB, u jp. ; O6m. pexn. B. A. I'puropses, B. M. 3opuH . — 2-¢ u3j.,
nepepabd . — M. : Dueproaromuznat, 1991 . — 588 c.;

3. JIeGenes, I1. JI. Temnoncnomap3yromue yCTaHOBKH MPOMBIIIJIEHHBIX MPEANPUATUH (KypcOBOe
MPOEKTUPOBaHKE) : YueOHOoe Tocobue Juist SHepreTuieckux By3oB u (pakynsreTos / [1. JI. JeGenes,
A. A. lykusn . — M. : Dueprus, 1970 . — 408 c.;

16



4. PacueT KOKyXOTPYOHBIX TEIJIOOOMEHHBIX aNmapaToB : yueOHOe IOCOOHe 1Mo Kypey
"TenmomaccooOMeHHOE 000pyAOBaHue peanpusaTuii" mo Hampasaenuto 13.03.01
"Teruosuepreruka u teruiotexauka" / A. b. Iapsies, E. I1. Banyesa, A. 0. Mackunckas, O. E.
IIpyn, Ham. uccnen. yu-t "MOU" (HUY"MODH") . — M. : U3n-Bo MOU, 2019 . — 84 c. - ISBN 978-
5-7046-2199-7 .

http://elib.mpei.ru/elib/view.php?id=10983;

5. Conopos, A. I1. TerumomaccooOMEH B SJHEPreTHUECKUX yCTaHOBKAX. MIHKEHEpHbBIE METO b
pacdera. DJIEKTPOHHBIN Kypc : ydeOHoe mocobue 1o kypcam "Temnomaccooomen",
"TermtomaccoodbMeH B o6opynoBanuu ADC" o HampaBieHusM "SaepHast SHEpreTHKa |
termodusuka”, "Temnosnepreruka u terorexauka' / A. I1. Comonos, Ham. uccnen. yu-t "MD"
(HUY"M3BHN") . — M. : U3n-Bo MU, 2015 . — 124 c. - ISBN 978-5-7046-1636-8 .
http://elib.mpei.ru/elib/view.php?id=6989;

6. ABepkuH A. I'.- "'|-d-quarpamma BiIa)KHOTO BO3JlyXa U €€ IPUMEHECHHUE P POCKTUPOBAHUH
TEXHUYECKHX ycTpoucTB", (2-€ usm., crep.), M3mparenscrBo: "Jlans", Cankr-IlerepOypr, 2022 - (192
c.)

https://e.lanbook.com/book/222629.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpamM;

3. Windows / OnepanonHas cucreMa ceMmeicTpa Linux;

4. Buneoxongepenuuu (Maiina, Coepmxkas, BK u np);

5. Latex;

6. Notepad++;

7. Python.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccunoHaIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTckas 6u0JIM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3a naHHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/
6. DiiekTpoHHBIE pecypchl M3nareabeTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHasibHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 9BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. ba3a nanubix u3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

12. ba3a nannslii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

13. IopTaa oTKpHITHIX AaHHBIX Poccuiickoii dexepanuu - https://data.gov.ru

14. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYIA U CONUANbHOI 3aUTHI PD -
https://rosmintrud.ru/opendata

15. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHNCTEPCTBA TPYAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

16. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru
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17. Ba3za oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HauMEHOBaHUue
VYyebHble ayAUTOPUU AJIs I'-400, YucOuas rapTa, CKaMbs, CTOJI IPEIO1aBaTeNs,
MPOBEICHUS JIEKITMOHHBIX ayAuTOpUs JIOCKa MEJIOBasi, KOMIIBIOTEPHAs CETh C

3aHATHI U TEKYLIETO
KOHTPOJIA

BBIXOZOM B HTEpHET, MyJIbTUMEIUMHBIN
MIPOEKTOP, IKPaH, KOMITBIOTEP
MEPCOHAJIbHBIN

VYyeOHbIC ayIUTOPUU IJIS
MPOBEACHUS TPAKTUUYECKUX
saastuii, KP u KII

C-303, Yuebnas
ayIUTOpUs

CTOJI IIpenoaaBaresis, CTyJ, CTOJ
MHUCHMCHHBIN, BEITATKA JIUTIST OJICKIbI,
JIOCKa MEJIOBasi, KOMIIBIOTEPHAs CETh C
BBIXOZOM B HTEpHET, MyJIbTUMEIUHBIN
MIPOEKTOP, IKpPaH, HOYTOYK

VY4eOHble ayAUTOpUU IS
IPOBE/ICHUS
IIPOMEKYTOUHOU
aTTecTalluu

C-303, Yuebuas
ayJIUTOpHUs

CTOJI IIPETIOAABATENSL, CTYJI, CTOJ
IICHMEHHBIN, BEIIAIKa ISl OEXKIBI,
JIOCKa MeJIOBas, KOMIIBIOTEPHAs CETh C
BBIX0ZI0M B MIHTEpHET, MyIIbTUMEIMIHBIN
IPOEKTOP, IKpaH, HOYTOYK

Ilomenienus niist

HTB-303, JleknuoHHas

CTOJI KOMHBIOTepHBIﬁ, CTYyJI, CTOJI

CaMOCTOSITENILHON paObOThI ayJuTopus NUCbMEHHBIHN, BEIIAIKa JJIs OJI€XK/IbI,
KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEP IEPCOHAIBHBIN,
IIPUHTEP, KOHJUIIMOHED
[Tomemenus st B-104-5, CTOJI, CTYJI, KA 175 JOKYMEHTOB,
KOHCYJIbTUPOBaHUS IIpenonaBarenbckas KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
kag. "TMITY" HHTepHeT, KOMIIBIOTEDP IEPCOHAIBHBIN,
JIOKYMEHTBI, ’KYpHaJbl, KHUTH, YUeOHUKH,
nocoOus
ITomemenus a1 XxpaHeHU B-02, Apxus CTEJIJIaX JUIsl XpAaHEHUsl KHUT, CTOJI JUIs

000pyI0BaHUs U Y4€OHOTO
WHBEHTaps

paboThI ¢ JOKYMEHTaMH, CTYJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TernoMmaccooOMeHHOE 000pYyI0BAaHUE TIPEANIPUATUN

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

Tect Nel «Knaccuduxkanus termmoooMeHHoro ooopyaoBanus. OCHOBHBIC OTIPEICTICHUS U
nousitus» (TectupoBanue)

KonTponbnas padora Nel «Pacuer pexynepaTUBHBIX TersiooOMeHHUKOBY (KoHTposibHas paboTa)
Tect Ne2 «ITapametps! BiaxkHOro Bo3ayxa» (TectupoBanue)

KonTponbhas padota No2 «Pacuer BbIIapHbIX, CYIIMIBHBIX U IEPETOHHBIX YCTAaHOBOKY
(KontponpHnas pabota)

KonnokBuym «OCHOBBI IPOEKTUPOBAHUS U pacyeTa TEeII000MEHHbIX anmnapatoBy (KommokBuym)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

WNupekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuuruimHbl KM: L 2 3 4 >
pasjena Henens 4 8 10 14 15
KM:
1 Bunst TerninooOMeHHOTro 060pyI0BaHUs U 001IHE
MOJXO/IbI K HX pacueTy
11 OcHoBHbIE BUBI U KIaccu(pUKaIys TemI000MEHHOTO + N + N +
' 000py10BaHUsl IPOMBIIUIEHHBIX TPEANPUSITHH
19 Buzpsl 1 MeTo/1bI pacyera TernioMaccoOOMEHHOTO + + + +
' 00opyIoBaHus
2 Tennonepenaromnue yCTaHOBKU
2.1 PexynepatuBHbIe TETIII000OMEHHBIE anmmapaTsl + + +
2.2 PerenepatuBHbIe TEIII00OMEHHBIE anapaThl + + +
2.3 CMmecuTenbHbIE TETNTOOOMEHHUKU + +
3 TermIoncoIp3yIoINne YCTAHOBKH
3.1 BrinapHble ycTaHOBKH + +
3.2 CymunpHble YCTaHOBKH + +
3.3 [leperonnslie 1 peKTU(UKAIIMOHHBIE YCTAHOBKU + +
4 CrnenuanbHble BOIPOCHI
BcnomorarensHoe o0opyioBanue
4.1 TETJIOMCIIONB3YIOIMHNX YCTaHOBOK. [10100p 0OCHOBHOTO + +
¥ BCIIOMOTaTeJIbHOI0 000PYI0BaHMSL.
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4.2

MukpokaHalbHbIE TETTIO0OMEHHBIE aIapaThl

Bec KM, %:

15

25

15

20

25

20




BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

IIpuioxenue b

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

TemoMmaccooOMeHHOE 000pYI0BAaHUE TIPEANIPUATUN

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 KoHTpoJib BBIIOIHEHUS TEIJIOBOIO pacyeTa
KM-2 KoHTpoJib BBIIOTHEHHS] KOMIIOHOBOYHOTO U TUIPABINYECKOTO PACUETOB, 3CKH30B UepTeKei
KM-3 Kontpois BemonaHerus PI13

KM-4  KoHTpOJIb BBIMOJHEHUS YePTEKEH

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Howmep Paznen kypcoBoro npoekra/KypcoBoi KM: 1 2 3 4
pasnena paboThI Henens 8 12 14 15
KM:
1 TennoBoii pacuer +
2 KoMnoHOBOUYHBIH U THAPABINYECKUN pacyeT +
3 IToxroroska PII3 +
4 IToaroroBka ueprexen +
Bec KM, %: | 30 30 10 30
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